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Investigation No. 2591. , 


Laboratory Experiments on Selective Flotation of a Sample 
of Current Mili Feed from the Property of 
United Keno Hill Mines, Limited, Mayo, Yukon Territory. 
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Shipnent and Instructions: . 

On May 10, 1949, a sample consisting of two bags of ore 
of a net weight of 191 pounds was received at the Laboratories, 
This represented current mill feed at the property of United 
Kence Hill Mines Limited,. tiayo, Yukon Territory. 

This sawple is one of @ series of shipments which have 
been forvarded to the Bureau of Mines’ laboratories for test pur- 
poses end upon which reports have been written. (See Report of 


investigstion No. 2400, April 8, 1948.) 
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Correspondence from Hr. WoG. Hubler, representing 


the United Keno Hi11 Mines, Limites, under date of May 17, 1949, 


explained the test work requirements on this 


senple, He stated 


that considerable work had been done at the mine on selective 


flotation of the leéd, zine and silver values in the ore with 


encouraging results, He asked that a few tests cn selective 


flotation be carried out in the Rureau of Mines' laboratories 


and cne or two tests on cyaniding the test tails efter flotation 


of the oxidized lead, 


1 


Location of Property: 


The property of United Keno Hill Mines, Limited, from 


which the sample originated, is situated approximately in the 


centre of the Yukon Territory at wMayo. 


Sampling and Analysis: 


The sample, as received, consisted 


rotk svitable for mill feed. It vas roduted 


i4 mesh and a head sample cut out on a Jones 
end analysis. The remainder, to be used for 
poses, was screened through a 14 mesh sercen 


A smpll portion of the head sample 


of apperently ¢rushed 
to approximetely 
sampler for assay 
investigative pur- 
and hagges, 


was submitted to the 


Spectrographic Laboratory for the examination of the concentration 


of élements, S1:d gave the following results in order of their 


sonecentration, 
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(1) Silfcon. 
{2) Iron, manganese. 


(3) Lead, silver, magnesium, 
. ®inc. 


(4) Antimony, arsenic, aluminium, 
copper, 


(5) Boron, nickel, titenium. 
A guantitetive analysis of the head sample gave the 
following results: | 


Silver 
Lead 

Zine 
Copper . 
Mangenese 
Tron 
Sulphur 
Insoluble 
Tin 


oz./ ton 
per cent 
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None detected. 


Test Observations: 

Visual examination cf the sample shoved 1t to be 
greatly oxidized and conforing generally in appearance to 
previous samples of ore from this property. 

} Analysis revealed the usual presence of manganese in 
considerable quantity, requiring careful procedure in the zine 
enalysis> | 

Lead, zine and silver values were somewhat higher tha: 
$5 the sample covered by Report Ne, 2h00 on cre from this property. 

A screen @nalysis of the head sample was made and shoved 


the following relation of silver to the other metals in the ore: 
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Weight, |__A 8 5 8 ys Dietrinution eae. 
Mesh per Ozgtont Per Cent ner cont 

Size | cent ‘| Ag oe oF 

35,99]5,.80 (8.08 113.9018 13] 18.6 

88113 .70 15.14 13.5 

58 113.55 (5.19 10°: 

5105 113.94 [5.58 Boe 

14 63113 .60 P +3? 7.2 

#15 ]12.05]4.9 Bu? 

3.58 j12.10/3.62 6.0 

2 88 113.4513.29 et al 27.6 


Pewselae.e [aschsh en fig. st [a Ren itso SesstiseGlids.olsco.c 


“This screen anelysis reveals no importent changes in the 


x 


| mineral associations from previous ssmples from this property. 
| The silver vélues are reasonably proportionate to the lead values 


except in the minus 200 mesh fraction. 


Test Procedure: 
| | In previous test work on this ore, the general procedure 
| in flotation which gave satisfactory results, was to float the 
prinary lead with yee flotation of the oxidized lead end 
Tinally the zine, This secmed to be the logical sequence, 


My, Hubler stated thet test work at the mine followed 


the sequence of floating the primary lead, then the zinc and 
| finally the oxidized lead, 

Several tests were made on this sample following both 
procedures and results ere given for comparison. 

As requested, cyanidation tests were conducted on the 


flotation tziling trom several testa. 
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Microscopie Examination: 

2 Six polished sestions vere prepared from the sample 
and vere examined under a reflecting microscope for the purpose 
of determining the character of the ore, 

Metallic Minerals - 

When viewed megascopically the perished sensi one ao 
not a@ppear to be so severely oxidized as did those made from 
the previcus (Hector Mine) sample received from this company. 
‘Only one of the six polished surfaces shovs deep rusty brown 
stains of iron oxides and only one bears heavy metallic 
minerélization. It appears to he csoriposed entirely of massive 
galena; the rewainder exhibit smell grains of metalliics spar- 
ingly scattered through garnegue, The nieroeecote examination 
substantiates the observations made vith the wiatded eye. 

Galena, the most abundant metallic mineral, is 
largely messive but 4 small amount is disseminatec through 
gangue as medium coarse to very fine uneven grains, The section 
of rassive galena encloses a fety small inclusions of sphalerite¢ 
and gangue. Light etching of the polished surfeces in several 
places with 1:1 FiO reveals tiny {nelusions sonevhat like 
Schneiderhohn's "stlver-cerriers" but they are not so conspic- 
yously oriented along erystallographic direstions in the gelenc 
as he depicts then. (See Fig. 1.) 


Sphalerite, the next most abundant metallic, is visible 


} 
Schneiderhohn - Ramdohr, Lehrbuch der Frznikroskopie, 11 Band, 
pages 752-3. 


ee ED: 


in gangue &8 coarse to fine irregular grains containing rare 
small inelusions of pyrite and gangue, 

Pyrite is present in relatively small eannti ty &s 
medium coarse to fine irregular grains scattered sporadically 
through gangue, rarely in the ore minerals. 

As elready mentioned, "iimonite"” stains the gangue cf 
one settion deep brown and is visible Blso as rare small regged 
particles in gangue. 

Chalcopyrite was seen in only one section as rare tiny 
grains in gsngue frequently assosiated with galene, 

Gangue - 

As represented in the polished sections gangue 
material is an assemblage of white to grey guartz, hard dark 
grey rock, and creany white carbonate. From its reactions to 


a drop of 1:1 HCl, the latter ts probably dolomiti« in charactor 
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Photomicrograph shoving tiny inelustons {vhite) in galcna, 
{derk) by etching vith 1:1 Ha03; the inclusions are very simiier 
tc those called “silver-carriePrs’, probably argentite, by 
Schneiderhchn but are not-intercaleted so prominently along 
crystallographic directions in the galena as are his; pits 
are dDlack and the white square represents e 200-mesh Tyler 
screen cpening; 200 X; reflected light: 


28 = 


Conclusions from Investigative Tests: 
Tests Nos. 4 and 6 were conducted following the 


suggestions of Mr. Hubler and Tests Nos. 5 and 7 followed the 
procedure as carried out in previous test work on this ore at 
the Bureau of Nines? lebcratories. | 

Lower tailing loss from flotstion of silver resulted 
from Tests Nos. 5 and 7 than from Tests Nos. 4 and 6, with jead 
and zine tailing lose about equal. | 

This tailing loss in silver from flotation 1s not of 
primary importance aN imide Hie loss in this metal can only be 
obteined by eyanidation of the flctation teiling. The flote~ 
tion tailing, as was the case in previous test work, eppears 
to be quite arenable to cyanidation after removal of the lead 
and zine es & concentrate. The cyanide tailing is practically 
the sane in Test Nos. 4, 5, % and 7 vhere this procedure vas 
carried out. 

Feir recoveries of the silver, lead and zine are 
obtained by either sequence of flotation with acceptable grades 
of concentrates. Meximun recoveries of these three metals aro 
shorn when twe or three of the test concentrates ere combined, 

In ¢onclusion, it may be stated thet the ore yields 
itself to selective flotation with the procedure to be adopted 
depending on certain economic factors, including smelter con- 
tracts, freight charges, operating costs, and capital expendi - 


ture. 
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DETAILS OF INVESTIGATIVE TESTS : 
oN Tre fe pgacs 
This test was wede as a preliminery one to indicate 
where the different metels would report in the concentrate. 
and to give some idea as to the time of flotation required. 
2,000 gm. of ore was ground to 8%.8 per cent minus 


200 mesh and transferred to a flotation cell vith the following 


reagents. 
Reagents Added: 
Float tio. 1 Float vc. 2 
Te Grinding - 
Lb. /ton ore Lb.ston ore 
Soda é@ésh ~ 2.5 
Pot. Amyl xanthate - Of1 
Reagent Wo. 404 - 0.1 
Aherofloeat Wo. 31 - 0.035 
Sodium phosphate ~ ae, 
Conditioning (4 min.) pm 8.1. (4 mtn.) 
ZnSOy =t 20.5 Reagent No. 404 =e ua 
pacn - 0.3 Pot. amyl. 
xanthate ~ Os2 
NeodS - Pe 
Sode Ash - ae e 
CuSods - 1.0 
Plotation. - 
Pine ofl + fo 90 075 Pine ofl a> “0,025 


re 


io. 1 concentrate was taken off for 3% minutes. Wo. £ 
concentrate wes removed for 5% minutes and No. 3 concentrate was 


completed after 7 minutes, 


(Results, Test lio. i, 
(follow on Page 10, _ 
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Test No. Sew 
This test vas & bulk flotation test to give some idea 

of the tailing loss to be expected from this sample, A previous 
sanple of cre from the Hector Mine, submitted by the United 
Keno Mili Mines revealed a considerable quantity of the 
secondary lead mineral anglesite, which did not yield well to 
flotation. 

.~ 2,060 gm. of ore vas ground to &4 per cent minus 200 
mesh and transferred to a flotation machine and floated under 


the following conditions, 


Reagents Addaea: 


Bie) Grinding = 
Lb ./ton ore 


- Soda ash 
Pot. anyl xanthate 
Reggent No. 404 
Aercfloat No. 31 
NazPdy 
Naps 


To Conditioning pH, 38. 
CuSO, © | Re Bs as 


eae 
our OFM 
¥ (a) 

Wt 


3 
Ww 
~ 
fj! e- Me OO OW 


To Flotetion - 


Pine oil 0.075 (16 min.) 


Results, Test No, 2, 
follow on Page Lee 
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Test No. 3. 
| 2,000 gm. of ore was ground to Bl.2 per cent minus 
200 mesh and’ transferred tc a flotation machine end floated in 
three stages, with three concentrates produced wider the 
following conditions: — 
REAGENTS ADDED: , 
Float wo. 1. Float ho. ©. - Ploat bo. 3 


To Grinding - 


Lb. / ton Lb. / ton ‘Lb. /ton 


ore ore ore 
Pa A al Sich . lc elie pees ek ST 
Soda ash - rns What 
Pot. anyl 
xan thate - 0.1 
Reagent “- 
No. 404 - O.1 
Aeroflicat - 
No. 31 - 0,035 
NWAa2P04 ~ i 
Va ry ‘aes 0.3 
ZnS04 ~ 0.5 
To Conditionin To Conditiontn To Conéitionin 
(pi, 6.1) reno ea 
keagent — CuSodn - 1.0 
No. 904 - 0,1 Ca(OH) = 75 
Pot, amyl | Reagen 
xanthate - O.1 Wo. 226 = 0.2 
Naps = -.0 Pot, samy) 
Soda ash - - ?.0 - xanthate ~ (4 Taf 
To Flotation To Flotation To Flotation 
(3% min.) (5% min.) 7 min, 
Pine oil - 0.05 Pine oil - 0,05 Pine oil - 0.025 


The concentrate from Flcat No. 2 vas oleaned with 0.5 
pound ZnS0y per ton. of ove, 0.3 pound NeCh and 1.5 pounds Nap$i03 
for a pertod of 5 minutes, | 

No. 3 Concentrate vas ST Oana with 1.5 pound Nap S10~ per 


ton of ore for 5 minutes. 
bisects Test No, 3,) 


follow on Page 14°") 
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Test No. 4. 


2,000 gem. of ore was ground to 85.0 per cent minus 200 


mesh and transferred to a@ flotation machine and floated uncer 


the following ecnditions. 


Three sconcentrates vere produted in 


the order cf primary lead, zine and oxidized lead. 


REAGENTS ADDED: 


Ploet fo. 1 


To Grinding - 


Lb./ten Lb ./ ton Lb ./ton 
base $s as vrs ee OLE ott 
Ca{0H). eB. 0 
jacNn 0.2 
ZnSoy - 2-0 
4eroflcat 
Wo. 31 - 0.075 


To Conditioning 
(pr, 6.1) 


“o Flotation 
15 min, 


Cresvlic acid 


Cleaner Cell 


mio mint) 


RBs S102 - ee 8 | 


ovat 


Float Nc. | 


To Condi ticonin 
(3 min.) 
Cul0y - 


Reagent 
flo. 343 seags 


To Flotation 


eel gmine) 4 


Pine’ oil - 


- Cleansr Cell 


Conditionin 
(30 min.) 
ZnSO, - 
Nar 503 
Hach - 
Fictation 
(10 min. ) 
Reagent 
No. 343 


Cresylic 
ecid - 


ss Float ito. 


~ 


~~ 


To Conditioning 
(3 min.) 


0.5 NWa581L0 ~ 
Cus, Casa 
0,05 Reagent 
No, 301 - 
Nao ~ 
To Flotation 
(15 min.) 
0.06 Pine ofl - 0. 
Cleaner Cell 
> min, 
2.0 Naz 5i03 = Ae 
DA 
2.0 
0,04 
0.04% 


Results, Test No *44 
follow on Page 16, 
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506 gn. of flotation teiling was cyanided for 7 
hours at 2 to 1 dilewtion, The solution was matntained at 


4 1b./ton of Nan and 2 ib./ton of Cad. 


Results: < 
Flotation tailing, ox./ton silver “ 8.39 
Cyanide : : : ~ coat 
Per cent extraction, silver ad BA 
Additional extraction on ore by cyaniding 

floteticn tailing, per sent silver ee 9.3 
Wai consumed, lb./ton tailing s h 36 
cad ? " ” = 23 - 12 


Test No.5. 
2,000 gm. of ore was ground to 93.2 per cent minus 
200 nesh and transferred to @ flotation machine with the follow- 
ing reagcnts adced, and the ore floated uncer the folloving 
conditicns., es 


REAGENTS ADDED: 


Float No. 1 Float flo. 2 Floet No. 3 
To Grinding - 
Lbd./ ton Lb ./ ton uf ton 
ore __ore ore 
Soce ash - oe BEE 
Pot. anyl - 
xénthate ~ gad 
Reagent 
Ho. 404 - eR 
Aeroflcat : 
Ho. 31 ~ 0,07 
WaPO, Se eee 
Naty - 0.3 
2nS0yx ~ nie] 


nd to die 


Float Nc. 1 Float No. 2 Floet Ko. 3 


Lh. / ton Lb ./ ton Lh ./ ton 
x rad. al etna! dew ead SEAL Rebbe 
To Conditionin So Conditionin To Conditioning 
| (pi, 8.6) (5 win.) (5 min.) 
Reagent Pot. amyl 
Ho. 460% - O,2 xenthate ieee & ba 
Pot, amyl CuSO, 1.6 
xenthate - 0.1 Ce(0H)> mare o 
Sas - 2,0 #£=Reagent 
Soda ash ore we Le, UO No. 226 - €.15 
wach - 0,3 £4x2Sod, Aero- 
ZnS04 es hee) float B SEAS Ee he 
Nap S103 - 1,5 
To Flotation To Flotation To Flotation 
5 min, (15 win. ) (12 min.) 
Cresylic acid ©.1 Pine ofl - 0,.0°5 Pine of1 eth, OF 
Cieaner Cell ~ Cleaner Cell 
(Gona. 10 me Con@. 5 min, 
(Flot. 5 min. Flot. 6 min, 
ZnSO - 1.0 NapSi03 ao ee 
Nap SL03 - 2.5 
; Tao803 Hirt, 


eee ts Test Ro. 5,) 
foliov_on Page 19. } 
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500 gm. of flotation tailing was cyanideé for 
72 hours at 2 to 1 dilution. The solution was maintained 
at 4.0 1b./ton of NeCN and 2.0 1b./ton of Cad. 


Results:. 

Flotetion tailing, oz./ton silver iy 5 tT 
Cyanide e # sy UL EOT 
Per cent extraction, siiver ~ 01 £9. 
Additional extrastion of silver by 

cyaniding flotation tailing, per cent.= 4.3 

NeCN consumed, 1b./ton tailing iret et O 
cad ; oh . woe dee a BS 


Test No. 6, 

This test vas = duplicate of Test No. 4 in the 
prinery operations vith the same resgent combinations and 
the sane time of flotetion. The difference from Test No. ¥ 
lies in the cleaning steges. fics. 1 and 2 Concentrates were 
not cleaned and No. 3 Concentrate was cleaned vith 1.0 lb. 


WapS8i03, 0.2 Yb. NaCh and 0.5 1b. Zn80y per ton of ore. 


Results, Test No. Gy) 
follow on Page 21. } 
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(1,000 gn. of flotation tailing was cyanided under 


conditions as outlined in Tests Nos. 4 and 5, 


Results: 

Flotation tailing, oz ./ ton silver | ee i Bae gol 
Cyanide tailing, os PDT 
Per cent extraction, stiiver se 76. 6 


Additicnal extraction on ore by 


cyaniding flot. tailing, per cent silver = 11.4 
natn consumed, 1b. {ton tailing = ead A 


Cac Hs , Swe 132.56 
Test No. 7. 
2,000 gm, of ore was ground to 83.7 per sent minus 
200 mesh and floated es follows: 
REAGENTS ADDED: 


Float oe, 3 Float Ro. 2 - Float fie. 3 
To Grinding ~ 
Lb ./ ton Lb ./ ton Lt .f ton 
ore ore oro 
Ca{OH)p = 2 0 
pacH = 0.5 


ZnSO} 1 
Aero Loat 
Ro, 31 = 0.075 


™) Conditicnin To Conaitionin To Conditioning 
(pH, 9.5) {5 mir.) a {5 min.) 


Rees os Cal{OH)o =~ 3,0 
KO4 - O.2 CuSOn Hs gon 

Seat Reagent 

No. 301 - 0.1 No. 343 - 0.15 

a58 a5 Sod. Aero- 

NaeS103 =| nee O float B os ahs 

natn ~ 0.3 NaoSi10 - 5 

2nSOn ~ 1.0 Reacenk, 

2 ue 


Wo. me ~ 0, 
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Lb./ton 
y ’ ore 


Yo Flotation 
(35 min, ) 


Cresylic acid O.1 


- &3 - 


Float Bo..2 Pioat io. 3 
Lb ./ ton Lb ./ ton 


Ore ore 


To Flotation To Flotation 


To ALO WAL ot) 7 min. 

Pine oii - 0.025 Pine oil - 0.95 
Cleaner Call Cleaner Cell 
Nan SLO = 1.5 Neo8i03 ~ 10 
ZuSOy ~. - 1,0 Nap803 - 1.0 
Hach - 0.3 


(Results, Test No. 7) 
follow on Page 2k. 


ote 


0 OOL | a ere aes 
t°92 19°Se ra) 9°ST [Aor jor t os* et 6€°0 ]tTS°t | 6a°L 6°SL BUTT Ie *2OTH 
Seek (Olt se tGrbi ST ig? T i k6" £ 10t'e SL LT {lye | gov)? gre BUTT peu 
Lauee{TD & “ON 
ole 16 9°99 1o°T [o's Gy Le] lof Creo Lyite. | eh tL g°S "2009 
: LaueelD € “On 
0°9° 12°S iL°6 fo°4 [Tk {19S log et] #S°g | SE°o | 0679! Ot SUPT ted 
i | LaueelD ¢ “OH 
i ; 5 % 
CP 1G T210'S Se jo 6f 2-08 | oy’ 109°6 este] ne°6ee | wt "OUuoD 
| AsuUBeTQO Z “OW 
4G°SS 14°99 ITR’ eTjoL’ Ss joe’ ] [gt og | El" gfx | °9 “OU0D T * ON 
: : os SES, saan ae an cs faces SES Se ey eos suo i 
ecole ae ZONpPS-+ Fy 
‘uoTFangF4asta “Aud Te 7 ie 
t] “ON 98ey “SQ Tnsey 


ee ee 


aa 


. 
es j* 
i 
+ 
~ }2 
ae 
= 
— Ee 
4 
ye te 


settieta li 


adi 
Te ee ATI ed tO 5 


or 


ca 


7 ho 


i —_ 
e v} 
rf 
= 4 
Pu * . 
os 
et 
: i od 
prs Se 
sey é 
ty 
» x 


Lae Le 
"4 ES 
2) 
* 
4 a hy 
re Ae 
i 
H 
~ et 
s# fe © 


ee 


ee a0 
i] 2 
— go *coetnng 
t 4 
, os = = + 
| ; 
4 
5 } > FE 
i 
"om | . = 
=] 4 
: ; 
Sus + 
‘ 


fete me 


1,000 gm. of flotation tailing was cyanided under 


- 


: gondii tions of previous tests. 


‘Results: 
Fletation teiling, oz./ton silver rT ey a 
Cyanide ee S 7 =) 1euee 
Per cent extraction, silver = 69,6 
Baditional extraction on ore by 

eyaniding flot. tailing, per cen: = 1 Teas 
wan consuned, Jt.fton tail ; x. & 4S 
Cad 4 i " - 32.56 
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